Nonetheless, the extent to which the relationship, observed in this study, between AQ and a reduced FIE implicates impaired configural processing warrants further consideration.
The possibility that AQ corresponds to weak central coherence (and thereby decrements in configural processing) would be further strengthened by evidence of such a relationship independent of social stimuli. As described earlier, previous work (Grinter et al, 2009a (Grinter et al, , 2009b ) provides just such evidence. However, in order to further establish this link, we carried out a second study that investigated the correlation between AQ (this time measured using the Empathizing Quotient and Systematizing Quotient scales) and performance on a more direct measure of configural vs. feature-based processing (the
Embedded Figures Task, or EFT).
In this study, 334 undergraduates (252 females) from the University of Aberdeen were tested in a large laboratory in groups of 20 to 40 people. Participants completed the EQ and SQ-R scales (Lawson, Baron-Cohen, & Wheelwright, 2004 ) and the Group EFT, the order of which was counter-balanced across participants. The EQ and SQ-R scales can be combined to form a measure of AQ (Wheelwright, Baron-Cohen, et al., 2006) . The EFT requires participants to identify simple geometric shapes embedded within a more complex form. The task consists of 18-items split into two equally numbered sections, with participants given a maximum of 5-minutes to complete each section. On any item, when a participant has identified the simple shape within the more complex form they indicate its outline using a highlighter and move on to the next item in the booklet. Performance on the EFT is determined by the number of items an individual correctly completes on both sections within the time limit.
Across the whole sample of participants, regression analyses yielded a significant positive relationship between performance on the EFT and EQSQ score, B = .149, t(332) = 2.74, p < .01, suggesting that people who possess a systemizing bias in cognitive style (i.e., higher scores on the SQ than the EQ scale) tend to be more adept at feature-based processing.
Figure 2 displays performance levels for individuals classified as systematizers (SQ scores greater than EQ scores), balanced (SQ scores equal to EQ scores), and empathizers (EQ scores greater than SQ scores). As in the principal study, males scored higher on the AQ measure (M = 17.27, SD = 2.76) than did females (M = 15.49, SD = 2.44), t(332) = 5.55, p < .001, d = 0.61. However, there were no main or interaction effects involving gender when it came to predicting EFT performance.
The results of this follow-up study provide corroborating evidence that individual differences in autism-associated traits, present in the general population, significantly predict differences in perceptual processing. These findings provide a parallel to research demonstrating that individuals with ASD exhibit superior performance on tasks -like the EFT -that require local perceptual processing. Among our sample of non-ASD individuals, those who shared ASD-like motives to understand social and non-social agents also shared the ASD-like aptitude for local processing of visual stimuli.
General Discussion
Individual differences in the presentation of autism-associated traits (as measured by AQ) proved to be a significant predictor of face recognition performance. Specifically, participants with higher AQ scores were impaired when it came to correctly recognizing faces that were presented in an upright (but not inverted) position. This finding bridges two recent findings in the literature.
First, it extends recent work by Grinter and colleagues (Grinter et al, 2009a (Grinter et al, , 2009b  see also Almeida et al, 2010) by demonstrating that individual differences in AQ predict performance differences on a visual processing task that benefits from configural processing.
While Grinter et al (2009a Grinter et al ( , 2009b reported that AQ predicted superior performance on the EFT (a task that requires featural processing), the present research demonstrates that it also predicts a weaker FIE (which is normally magnified by preferential configural processing). Martin and Macrae used a measure of processing style that was explicitly visuospatial in nature, the present study demonstrates that other individual differences may be equally predictive of how perceivers process and recognize faces. Like experimental manipulations that induce a more feature-based versus global processing style, individual differences in autism-associated traits -and by extension in weak central coherence -also appear to influence perceivers' success at recognizing human faces. Notably, central coherence reflects a broad orientation toward information-processing rather than a strategy specific to processing a particular type of information (e.g., visual stimuli).
Implications for Current Theories of Perceptual Functioning in ASD
While our focus in this research was on individuals who are not diagnosed with ASD but who vary in their possession of autism-associated traits, it is worth considering the implications of our results for current theories of autism and, by extension, the broad autism phenotype. Our data may be interpreted in terms of Happé and Frith's (2006) view of autism in terms of weak central coherence. The finding that higher AQ individuals manifest an inability to benefit from available configural information when recognizing races fits well within this framework. In contrast, the fact that higher AQ individuals appeared to be worse overall at recognizing faces may pose a challenge to alternative theories (e.g., the Enhanced Perceptual Functioning (EPF) model of Mottron, Dawson, Soulieres, Hubert and Burack (2006)) on whose basis one might expect high AQ individuals to show superior recognition of inverted faces (compared to lower AQ individuals). At the same time, our follow-up study suggested that higher AQ individuals out-perform their lower AQ counterparts when it comes to tasks that benefit from featural processing. While this may be taken as support for Mottron et al's EPF model, Happé and Booth (2008) point out that tasks such as the EFT may also be influenced by the extent to which one is able to ignore the gestalt (configural) pattern in order to locate the feature. Thus, individuals with weak central coherence might also be expected to perform well on such tasks.
It is also worth considering our results in the context of suggestions that autism (and by extension AQ) represents a 'fractionable' collection of characteristics. Happé, Ronald, and Plomin (2006) suggest that, based on both genetic and neurological evidence, a single explanation of autism (e.g., autism as caused by an 'extreme male brain;' see Baron-Cohen, 2002 ) is untenable. Rather, they suggest that the social and non-social impairments common among individuals with ASD should be assessed separately. Our data imply that, at least among our samples of normally functioning individuals, the social and non-social dimensions of the autism phenotype are not easily separated. No single sub-component of the AQ scale proved to be a uniquely strong predictor of the FIE (and notably, the social skills component fell somewhere in the middle of the subscales in terms of its predictiveness). Further, the EQ-SQ scale, designed to assess the extent to which empathizing is sacrificed in favor of systematizing, effectively predicted performance on a purely perceptual measure of configural versus feature-based processing. Further research will be required to establish how the 'fractionable triad' of social and non-social deficits among individuals with ASD are represented among normally functioning individuals with autism-associated traits.
Processing Style -One Dimension or Many?
Indeed, it is somewhat remarkable that such a broad processing orientationmeasured in these studies by scales on which most items do not relate to visual informationreliably predicts performance on a specific form of visual processing. Face recognition, as a processing task, is highly practiced even among individuals characterized by autismassociated traits. Yet, such individuals performed no better (indeed, slightly worse) in the current study when faces were presented in their natural, upright position than when they were presented in an inverted orientation. This finding suggests that the manner in which visual stimuli (whether they be complex patterns as in the Embedded Figures Test, or faces as in the present research) are processed is closely tied to individual differences in a broad orientation towards information integration and meaning-seeking.
The present research highlights another way in which apparently discrete indices of processing style may reflect a common underlying factor. Growing evidence from distinct research literatures appears to point towards such a commonality. As noted above, research into individual differences in AQ suggests that distinctions between global and local visual processing correspond to strong versus weak central coherence (e.g., Shah & Frith, 1983) . At the same time, social cognitive research stemming from construal level theory (see Trope & Liberman, 2010) suggests that several distinct forms of psychological distance (including spatial, temporal, and social distance) give rise to differences in relatively global versus Thus, the present study provides new evidence of a link between individual differences in broad processing orientation (in this case, AQ) and tools used in recognizing faces. Faces are optimally recognized by using the configural information they provide.
While extensive research has shown that conditions that allow configural processing (e.g., by presenting faces in an upright rather than inverted orientation) optimize face recognition, evidence of individual differences in this relationship has only begun to accumulate. The findings reported here open the door for further investigations into how a wide range of factors that influence processing orientation may impact upon the basic task of determining whether or not one has seen a face before. Notes
1.
Due to a technical error, incomplete data were obtained for 4 participants. Analyses are thus based on the remaining set of 266 participants.
2.
It should be noted that participants were not screened to rule out an ASD diagnosis. AQ scores above 32 are indicative of clinically significant levels of autism-associated traits (Baron-Cohen et al, 2001) . Four individuals in the present sample achieved scores between 33 and 37. Analyses excluding these participants produced equivalent results.
3.
As noted by a reviewer, our use of an on-line procedure prevented a direct investigation of the role of attention, which under laboratory conditions might be best assessed by using eye-tracking methods. Figure 
